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1.0  ABSTRACT 


1.10  This  report  ooTera  work  done  on  the  development  of  an  RF  Speotrum 
Aiuilyzer  in  the  range  from  100  HC  to  1000  MC  for  the  three  month 
period  from  November  1,  1962  to  January  31*  1963*  It  deals  with 
the  following  aubjeotst 

1.11  Purpose  for  the  development. 

1.12  Nanee  of  teohnical  personnel  engaged  in  the  development 
program,  together  with  a  summary  of  the  man  hours  work 
performed  by  eaoh. 

1.13  A  description  of  the  work  done  during  the  period  from 
November  1,  1962  to  January  31*  1963° 

1.14  A  project  performance  and  schedule  chart  is  included. 

1,1  !>  Program  for  the  next  three  month  Interval* 
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2.0  PDBPOSE  FOR  THE  DETELOFMEHT 


2.10  Th«  RF  Speotrua  Analyser  ehall  be  developed  for  the  visual  display 
of  amplitude  and  frequency  of  RF  signals  in  the  frequency  range  of 
100  MC  to  1000  MC. 

2.20  The  frequency  range  of  100  MC  to  1000  MC  shall  be  displayed  in  four 
swept  bands  on  a  5"  oscilloscope  screen. 

2.30  The  spectroBcope  shall  have  sweep  coverage  up  to  300  MC  electron¬ 
ically  with  high  resolution,  with  no  spurious  responses  and  no 
internally  generated  interference. 

2.40  It  shall  be  useful  as  a  search  receiver,  spectrum  analyzer,  noise 
interference  analyzer  or  as  monitoring  equipment. 


3»0  TECHUCAL  PEBSOmEL  EEGAOED  IE  THE  FROOBAM  AED  HOBBS 

3olO  Th«  following  la  a  list  of  teohaioal  paraonnsl  aagagtd  in  tha 

darelopnent  of  the  RF  Speotrum  Analyser  together  with  the  total 
nuaher  of  hours  spent  hy  each  during  tha  period  froa  Eoweahar  !«  19^2 
to  January  31 f  19^3* 


Eaae 

Total  Hours  Per  Han 

Brafaan,  R. 

119o75 

Brown,  H. 

76,00 

SeProapo,  M. 

I6o00 

Oarbauskes,  A« 

50o25 

Heller,  H. 

l44o75 

Pollaobek,  L<. 

15.75 

Strasser,  I>o 

H.OO 

Tliaaas,  To 

126.75 

Tuloan,  A« 

58.25 

Dennis,  Vo 

46.50 

Walker,  Ao 

72.25 

Meyer,  J. 

56.00 

Morrison,  Bo 

108.00 

Duplatre,  Bo 

40.00 

Vergara,  Jo 

67.00 

Broretto,  Vo 

71.25 

Msrberg,  M. 

100.00 

Ksrtess,  Z. 

16.00 

Vllllaas,  A. 

26.75 

Eoaaard,  A* 

185.00 

Hanaody,  P* 

■at  IS 

fOflL 

1,442.00 

4,0  DSSCRIFTIOV  OF  WORK 

4,10  During  tb«  period  of  this  report  the  power  IF  aJiplifier/lineer 
detector.  Unit  llTABt  ve*  fahrieated,  aligned  and  tested.  A 
sohsmatio  diagraa  of  this  unit  is  shown  in  Dwg.  Ho,  D600802, 

Figure  1.  For  oonrenienoe,  a  block  diagram  of  the  HF  Spectrum 
Analyser  is  given  in  Dwg.  go.  R700449,  Figure  2,  Unit  1A7A8  was 
found  to  hare  the  following  oharaoteristiost 
Center  Frequencyt  775  KC 

Peak  to  Valley  Ratios  0.1  DB  at  775  MC  ±2,75  MC 
Bandwidth  3  DBt  11.8  MC 

Galnt  26.5  DB 

Input  YSVRt  <1.5>1  (at  50  ohms) 

4.11  The  lln-log  preamplifier.  Unit  1A7A17>  Uwg.  Ho.  C600855> 

Figure  3,  fabricated  in  late  August  of  1962  was  aligned  and 
oheoked  during  this  period.  It  oonslsts  of  two  stages  of 
ampllfioatlon  with  a  shaping  diode  across  the  output  of  eaoh 
stage.  In  the  linear  mode  of  operation,  the  diodes  are  baok- 
blased  and  present  a  high  impedance  at  the  output  of  eaoh 
stage.  In  the  log  mode  of  operation,  the  diodes  are  forward 
biased.  In  system  operation,  the  biasing  voltage  is  a  DC 
feedback  voltage  derived  from  a  feedbaok  amplifier  stage  in 
the  lin-log  IF  amplifier,  Unit  1A7A7,  and  introduced  via  J3« 
See  Figure  1.  Uain,  bandwidth,  and  peak  to  valley  of  the 
paesbaad  of  Unit  1A7A17  were  measured  for  different  levels  of 
DC  voltage  introduced  at  J3.  The  results  are  presented  in 


Tabltt  I  btlov 


TABUS  I 


wnarao+w 

SC  Bias 

ot  Its 

Bandwidth 

sf-ajmL+  v.e 

L 

Voltace  at  J5 

3  DB 

M 

Prom 

771.75  MC 

778.25  MC 

SffiLBi 

+22  DB 

-20  TOltS 

13  MC 

0 

-10  TOltS 

19o5  MC 

0.5 

769.25  MC 

780,25  MC 

+19  DB 

0  volts 

23  MC 

1.0 

769  MC 

781  MC 

+15  DB 

+0.2  volts 

22  HC 

loO 

767  MC 

783  MC 

+9  DB 

+0.23  volts 

23.1  MC 

1,0 

768  MC 

783  MC 

+6  DB 

+0.38  volts 

23  MC 

3 

768  MC 

783  MC 

-3  DB 

4ol2  Two  +200  Tolt  power  supplies  used  in  the  B7  beads  were  returned 
to  the  Tender  for  repair  in  August  of  19^2*  The  reason  is 
that  one  supply  heoaae  szoessiTsly  noisy  after  one  hour  of 
operation.  The  other  supply  kept  blowing  fuses.  One  of  the 
two  supplies  sent  back  was  lost  on  its  way  to  the  vendor. 

Its  whereabouts  could  not  be  established.  Therefore ,  cm  ARI 
regulated  +200  Tolt  SC  power  supply  was  tested  during  this 
period.  This  supply  was  considered  as  a  possible  replace- 
ment  for  the  one  lost.  The  unit  when  first  tested  exhibited 
a  40  milliTolt  to  50  nillirolt  bounce  at  its  output.  It  was 
found  that  an  osoillation  of  SCO  KC  was  present  at  its  out¬ 
put.  A  oOl  pfd  oapaoitor  was  oonneoted  from  oolleotor  to  ground 
of  the  regulating  transistor  in  this  power  supply  whioh  re- 
mored  the  osoillation.  The  unit  was  then  tested  at  no  load  to 
full  load  at  a  line  frequency  of  60  CPS  and  at  400  CPS.  The 
measured  results  are  presented  in  Table  ZI  below. 
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TABLE  II 


Mffaeurtd  R^gtlatlon  and  Hjpplw  of  +200  VDC  Supply 


Line 

PreauenoY 

Volte 

HAPJiT-iJg.) 

EL  PL 

(^) 

EL  to  PL 

60  ops 

105 

0.6 

1.3 

30 

60  ops 

115 

1.0 

1.0 

20 

60  ops 

125 

1.4 

1.4 

20 

400  ope 

105 

1.0 

1.0 

50 

400  cps 

115 

1.0 

1.0 

30 

400  ops 

125 

1.0 

1.0 

30 

4ol3  The  4200  volt  DC  supply  of  Paragraph  4.12  vaa  teaparature 

tasted.  The  DC  voltage  was  set  to  4200  rolts  under  100  MA 
load  at  room  temperature  (421'*C)  after  sufficient  warm-up. 

The  temperature  was  raised  to  62^C  and  allowed  to  stahilise. 

The  output  voltage  decreased  to  4199  volts.  The  ARI  supply 
exhibits  similar  stability  characteristics  to  the  purchased 
supplies.  The  ABI  supply  has  greater  reliability  and  avail¬ 
ability. 

4.l4  During  this  period  the  433  volt.  430  volt  DC  supply*  Unit 

1A8P84,  was  received  from  the  vendor  and  was  tested  at  room 
temperature.  It  proved  to  be  within  spec.  The  30  volt  out¬ 
put  was  accidentally  shorted.  The  0.3  amp  fuse  in  that  section 
blew  and  was  replaoed.  In  subsequent  tasting  of  the  unit,  it 
was  found  that  ripple  from  the  33  volt  output  increased  rapidly 
as  the  line  voltage  was  reduced  below  116  volts  at  €0  CPS  an4 
with  both  the  +33  volt  and  430  volt  DC  outputs  under  full  load. 
The  unit  had  evidently  been  damaged  by  the  shorting.  The  unit 
was  returned  to  the  vendor  for  oorreotion. 
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k«\3  Soring  thin  pnrlod  th»  Tondor  ntni  baok  to  Applied  Rosoareh 
th«  +J0  rolt/+55  Tolt  DC  supply.  Unit  1A8PS2,  after  haring 
corrected  the  unit  to  meet  specifications.  The  render  also 
temperature  tested  the  unit.  The  uxiit  was  then  tested  at 
Applied  Research  at  60  CPS  under  no  load,  full  load,  and  low 
line,  high  line  conditions.  The  30  rolt  output  was  within 
specification  with  respect  to  ripple  and  regulation.  The 
-^33  rolt  output  did  not  meet  erery  specification  but  was  con^ 
sidered  adequate  for  trial  in  the  system. 

4.16  The  -20  rolt,  -23  rolt  supply,  "nit  1ABPS3,  was  receired  from 
the  render.  It  was  oheoked  at  room  temperature  from  no  load 
to  full  load  and  at  low  line  and  high  line.  The  unit  was 
found  to  be  within  spec.  The  tinit  was  returned  to  the  rendor, 
since  he  had  failed  to  test  It. under  rarylng  temperature  con¬ 
ditions.  During  this  period,  the  rendor  returned  the  -20  rolt/ 

-23  rolt  DC  power  supply.  Unit  1APS3,  after  haring  temperature 
tested  this  \init.  The  unit  was  tested  at  Applied  Research 
under  no  load  to  full  load  oonditions  and  under  low  aUd  hi^ 
line  at  60  CPS  and  found  to  be  within  spec. 

4.17  The  6.3  rolt  DC  power  supply,  Unit  1APS4,  was  returned  by  the 
rendor  during  this  period  after  the  rendor  had  giren  the  unit 
a  temperature  test.  The  unit  was  tested  under  the  same  condi¬ 
tions  as  in  Paragraph  4.16  and  was  found  to  be  within  spec. 

4.16  The  -t-Re  rolt  DC  supply.  Unit  1A6PS5,  was  returned  from  the 

rendor  after  haring  been  temperature  cycled  during  this  period. 
It  was  tested  under  the  same  oonditions  as  in  Pmragraph  4.16 
and  found  to  be  within  spec. 
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4.20  Oaring  this  p«riod  two  low  pass  filtors,  Units  117A15  nnd  lA7Al6y 

roworkod  in  nanufao taring  wera  retumod  to  the  lah.  The  oomponents 
of  eaoh  filter  were  better  shielded  from  each  other  to  prevent  feed¬ 
through.  The  filters  were  tested.  The  measured  charaoteristlos  of 
low  pass  filter.  Unit  1A7A16,  are  as  follows t 

a)  0o2  OB  attenuation  at  400  MC 

b)  3  UB  attenuation  at  430  HC 

c)  ^4  DB  attenuation  at  610  MC 

d)  60  OB  attenuation  at  633  HC 

e)  90  OB  attenuation  at  773  MC 

f)  7SWR  Inputi  <1.3  up  to  402.5  MC 

g)  7SWH  Output!  <1.3  up  to  402.5  MC 

The  measured  oharacteristics  of  low  pass  filter.  Unit  1A7A15»  sre 
as  follows! 

a)  0.1  OB  attenuation  at  400  MC 

b)  3°0  OB  attenuation  at  433  MC 
o)  40.0  OB  attenuation  at  368  MC 

d)  60  OB  attenuation  at  703  MC 

e)  90  OB  attenuation  at  773  HC 

f)  Input  V3WR!  <1.3!l  up  to  402.5  MC 

g)  Output  TSWR!  <1.5*1  up  to  402.5  MC 

4.21  The  25  KC  orystal  filter  centered  at  30  MC,  Unit  1A7A11,  was 
tested  during  this  period.  The  unit  was  found  to  be  substan*- 
tially  within  speo.  It  has  the  following  measured  oharaeteris- 

tiOS! 

Center  Frequenoy!  30  MC 

Bandwidth  3  9Bt  24.4  KC 
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Bandwidth  6  DB 

27.2  KC 

Bandwidth  60  DBt 

49  KC 

Shane  Factor  (BV6ODBU 

1.82tl 

DW3DB 

Insertion  Loss  at  30  MCt 

3.25  DB 

Spurious  Besponsest 

..  >60  DB 

4o22  The  50  MC  3  KC  wide  oxT-stal  filter.  Unit  1A7A12,  received 
from  the  vendor  in  July  was  returned  to  bin  for  correotion 
of  excessive  spurioue  reeponsee  outside  the  pass  band.  Dur¬ 
ing  the  period  of  the  report,  the  filter  was  returned  to 
Applied  Besearoh.  It  was  tested  and  found  to  be  within  spec.. 
Its  measured  characteriatios  are  as  follows t 
Center  Frequenc/i  30  MC 

Bandwidth  3  DBt  4.8  KC 

Bandwidth  6  DBt  3o2  KC 

Bandwidth  30  DEt  9^2  KC 

Bandwidth  60  DBt  13.4  KC 

Spurious  Besponsest  Bone  Discernible 

Shape  Factor  (BV60DB)i  2.37>I 

BW6DB 

4.23  A  preliminary  subsystem  bench  test  was  made  on  the  section 
involved  in  the  77?  MC  to  30  MC  to  77?  MC  conversion  during 
this  period.  This  included  the  biooupler,  Unit  1A7A9|  the 
77?  MC  to  30  MC  converter,  Unit  1A7A10;  the  30  MC  crystal 
filter,  Unit  1A7A11{  the  30  to  77?  >0  converter.  Unit  1A7A14^ 
the  402.3  MC  local  oscillator.  Unit  lA7A13t  and  the  two  low 
pass  filters.  Units  1A7A13  and  1A7A16.  See  the  block  dia¬ 
gram,  Figure  1.  A  swept  signal  esntered  at  775  MC  was  applied 
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at  J3  of  Unit  IA7A9  and  tha  output  of  Unit  1A7A14  vas  obsarrad. 

A  loaa  of  -18  DB  vaa  found  fron  input  to  output  Inataad  of 
the  design  ebiootiva  of  -15  DB.  The  775  MC  to  30  MC  oonvar- 
ter,  Unit  1A7A10,  exhibited  a  conversion  loss  of  DB 
instead  of  the  expected  0  DB  while  the  30  MC  to  775  MC  con¬ 
verter  «  Unit  1A7A14»  exhibited  a  oonvarsion  gain  of  -i-l  DB 
instead  of  the  expected  0  DB.  An  attempt  will  be  made  to 
modify  the  30  MC  oonversion  iinits  to  achieve  a  lower  over¬ 
all  loss  while  still  retaining  the  basic  design  concepts  and 
nodule  sises. 

4.30  A  project  performance  and  schedule  chart  is  given  in  Dwg.  No.  BSF-138, 
Sheets  1  and  2,  Figures  4  and  5> 
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5o0  EROQHAM  FOR  THE  NEXT  THaEB  MONTH  INTERVAL 

5olO  During  the  next  Interral,  It  is  expected  that  the  following  tasks 
will  be  completed. 

Sell  The  oonaole  will  be  completely  assembled  and  wired. 

5.12  Final  system  testing  will  be  completed. 

5.13  7be  Spectrum  Analyzer  will  be  shipped. 
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